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(54) WASHING APPARATUS 

(57)Abstract: 

PURPOSE: To provide a washing apparatus wherein a 
drying time is shorted and the capacity of a hot air 
blower may be reduced. 

CONSTITUTION: A washing apparatus has a washing 
process to wash a base 8 being a material to be washed 
using an aqueous washing agent, a rinsing process to 
remove the aqueous washing agent from the base 8 
using pure water, a blow process to drain and evaporate 
the moisture absorbed in the base 8 using a hot air 
blower, and a drying process to finally dry the base in a 
drying atmosphere. Also, an air nozzle 14 is provided to 
the hand part 13 provided to the leading end of an 
articulated robot 15. An air blowing process to eject 
compressed air to the stepped part 12 of the base 8 and 
the recessed parts such as screw holes of the base 8 in 
a spot like state in order to forcibly exclude the water 
stored in the recessed parts is provided between the 
rinsing process and the blow process. 
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* NOTTCES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1 n the drawings, any words are not translated. 



CLAIMS 



lClaim(s)] 

[Claim l] The washing process which washes a washed object using a drainage system cleaning agent. 
The rinsing process which removes the aforementioned drainage system cleaning agent from the 
aforementioned washed object using pure water. The blow process to which a ridge and evaporation of the 
moisture which adhered to the aforementioned washed object using warm air Blois are made to carry out. 
The dryness process which carries out the last dryness of the aforementioned washed object in dryness 
atmosphere. It is the washing station equipped with the above, and the hand section at the nose of cam of 
an articulated robot is equipped with an air jet hole, and it is characterized by establishing the air 
blasting process which eliminates compulsorily the water which blew off in spot and stored the 
compressed air in the aforementioned step and the crevice between the aforementioned rinsing process 
and the aforementioned blow process towards the step and crevice of the aforementioned washed object. 
[Claim 2] The washing station according to claim 1 by which the position of the step of the washed object 
in an air blasting process and a crevice is beforehand taught to the articulated robot. 

[Claim 3] A rinsing process is a washing station according to claim 1 which consists of each process of a 
pre rinse, a middle rinse, and a final rinse. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the washing station which washes a printed circuit 

board and various parts. 

[0002] 

[Description of the Prior Art] Conventionally, especially chlorofluocarbon ethane was lengthening the 
amount used rapidly as a cleaning agent in the electronic related field with the outstanding washing 
property. However, since this chlorofluocarbon etc. causes the ozone layer depletion of a stratosphere as 
everyone knows, the amount used tends to be regulated sharply and it is going to be carried out further to 
abolition in recent years. 

[0003] It is under such a situation, development of extensive alternative washing technology and a 
cleaning agent is furthered in the washing station which washes a printed circuit board and various parts, 
and the backwashing by water equipment which used the drainage system cleaning agent attracts 
attention as the leading alternative technology. 

[0004] This seed washing station consists of a washing process, a rinsing process, and a dryness process, 
uses a drainage system cleaning agent in a washing process, and is performing it using pure water in the 
rinsing process. 

[0005] Drawing 4 shows the example of a washing process of the washing station which used the drainage 
system cleaning agent Hold a drainage system cleaning agent, and the washing tub 1 and washed object 
which give and wash a vibration according a washed object to jet, stirring, or an ultrasonic wave of a 
cleaning agent etc. are immersed into pure water, or give supersonic osciUation at the time of this being 
immersed, and pure water is further sprayed on a washed object at the time of eccrisis. The 1st, the 2nd, 
the pre rinse tub 2 that performs the 3rd rinsing, respectively, the middle rinse tub 3. the final rinse tub 4, 
and a washed object are ventilated in warm air. It has the 1st a ridge and evaporation of the moisture 
adhering to the washed object are made to perform, the 2nd warm air Blois tubs 5 and 6, and the 
vacuum-drying tub 7 to which the forced drying of the washed object is carried out. 

[0006] The aforementioned vacuum -drying tub 7 arranges a washed object in vacuum atmosphere, lowers 
the boiling point of water, and promotes evaporation of moisture under low temperature. In addition, if 
this forced drying has thermal resistance in a washed object it is good also as composition performed by 
hot blast. 

[0007] As the aforementioned washed object, when using the base 8 for hard disk drive units as shown in 
drawing ft as an arrow shows, it shows the washing cage 9 which arranged and held this base 8 in the 
washing cage 9 which consists of metal rods, such as stainless steel, as it is shown in drawing ft and 
drawing 7 after carrying out surface treatment, such as anticorrosion, and held i.ho base 8 of a washed 
object in i his way to drawing 4 one by one inside [ each ] each tubs 17. 

[0008] Conveyance of the washing cage 9 is performed on a conveyance carrier by hanging the hand 

section 1 0 of the both sides of the washing cage 9. 

[0009] 

[Problem(s) to be Solved by the Invention] By the way, in backwashing by water, by how the ridge after a 
rinse of a washed object is performed effectively, while being able to aim at shortening of the drying time, 
washing c|ualit,y can be improved. 

[0010] It rinses in the washing station mentioned above, and behind, the air blow is promoted to the 
washed object by warm air Blois. and, simultaneously with a carry ridge, evaporation of moisture is 
promoted by warming. 

[0011] However, the aforementioned air blow having un arranged [ to which waterdrop collects on these 
concave surfaces, and a being easy ridge will specifically become / upper part / of the warm air Blois layers 
5 and 6 I imperfect from the outside of the washing cage 9 which contained the washed object in order to 
only ventilate the whole washed object when it has a crevice, for example, the tapped hole 11 for base 



>n^^surface of a washed object, or when it hj^^o 



fixation and a step 12, on^^surface of a washed object, or when it haWmm hoisting complicated on a 
front lace /. 

[0012] For this reason, in order to dry waterdrop collected on the concave surface certainly for the process 
of warm air Blois and a vacuum drying not only to to take a long time, but [ in order to obtain a 
predetermined drying property, ] s the capacity, i.e., the ventilation capacity, and the heat capacity of warm 
air Blois must be enlarged, and it has problems, such as causing largesizedization of equipment. 
[0013] the place which this invention is made with careful attention to such a trouble that a Prior art has, 
and is made into the purpose is to offer the washing station which can aim at shortening of the drying 
time and can aim at capacity reduction which is warm air Blois 
[0014] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, it sets to the washing 
station of this invention. The washing process which washes a washed object using a drainage system 
cleaning agent, and the rinsing process which removes a drainage system cleaning agent from a washed 
object using pure water, The blow process to which a ridge and evaporation of the moisture which adhered 
to the washed object using warm air Blois are made to carry out, It has the dryness process which carries 
out the last dryness of the washed object in dryness atmosphere. The hand section at the nose of cam of 
an articulated robot is equipped with an air jet hole, and it is characterized by establishing the air 
blasting process which eliminates compulsorily the water which blew off in spot and stored the 
compressed air in this step and crevice between a rinsing process and a blow process towards the step and 
crevice of a washed object. 
[0015] 

[Function] If it is in the washing station of composition of having mentioned above, the hand section of an 
articulated robot moves to the washed object which finished the rinsing process according to the 
positional information taught beforehand, while the air jet hole with which the hand section was 
equipped is carried to each position of the step of a washed object, and a crevice, the blowdown of the air 
of an air jet hole is turned on [ it ] in the position of the step of a washed object, and a crevice, and the 
compressed air blows off in spot to the step and crevice of 

[0016] Therefore, water collected on the step and crevice of a washed object is blown away by blasting of 
the compressed air, forcible removal also of the moisture which adhered on the surface of the washed 
object at the subsequent blow process is carried out, a ridge becomes certain, and is easy to dry and will 
become good [ the quality 1. 
[0017] 

[Example] It explains about the example of this invention using drawing 1 - draw ing 3 . In addition, in 
these drawings, the thing of the same sign as the sign explained by the Prior art is taken as the same or 
the thing which shows a corresponding thing. 

[0018] Drawing 1 shows the example of a washing process of the washing station of this invention which 
used the drainage system cleaning agent. Pure water is sprayed on the washing tub 1 and washed object 
which hold a drainage system cleaning agent, and give and wash a vibration according a washed object to 
jet, stirring, or an ultrasonic wave of a cleaning agent etc. The 1st, the 2nd, the pre rinse tub 2 that 
performs the 3rd rinsing, respectively, the middle rinse tub 3, the final rinse tub 4, and a washed object 
are ventilated in warm air. It has the 1st a ridge and evaporation of the moisture adhering to the washed 
object are made to perform, the 2nd warm air Blois r.ubs 5 and 6, and the vacuum-drying tub 7 to which 
the lorcod drying of the washed object is carried out. 

[00191 And the articulated robot 15 which attached (be air jet hole 14 in the no.seofcam hand section 1 3 
is arranged between the final rinse tub 4 which performs the 3rd rinsing, and I be 1 st warm air Blois tub 5 
which performs the 1st air blow, and it is made to prepare an air blasting process in it between a rinsing 
process and a blow process in i bis invention. 

[00201 This articulated robot. If, is equipped with i.he band section 13 which rotates [ list-pitch-] and 
rotates I list-roll-] to the 1st arm 17 which carries out waist rotation to a pedestal 16, the 2nd arm 18 
wh,ich carries out shoulder rotation to this 1st arm 17. the 3rd arm 19 which carries out elbow rotation lo 
the 2nd arm 18, and the 3rd arm J 9 as shown in drawing 2 . 

[00211 The air jet hole 14 attached in the hand section 13 of an articulated robot If) is for spouting in spot 
the compressed air supplietl through an air hose 20, and the movement of the hand section 13 and 
opening and closing of the. blowdown of the air from an air jet hole 14, i.e.. an air supply valve are 
belorehand set up according to t he configuration of a washed object. 

100221 That is, as a washed object, the base 8 for hard disk drive units is used, lor example like the 
convent ional example. As shown in this base 8 at drawing 3 , the tapped hole 1 1 for base fixation and a 
step 12 are formed in the front, face, and water is easy to collect on such a concave surface. 
[00231 And the movement of an articulated robot 15 is taught as it can move to the position where the air 



jet hole 14 met the positi^^d step 12 of each tapped hole 11 one by oMI such the base 8, and when it 

arrives at the position wheWthe air jet hole 14 met the position and step 12 of each tapped hole 11 further 

opening and closing of an air supply valve are programmed so that blasting of air is performed. 

[0024] It is arranged and held in a washing cage, and after the aforementioned base 8 carries out surface 

treatment, such as anticorrosion, as an arrow shows to drawing 1 with a conveyance carrier, it is shown to 

this washing cage to it one by one in each interior of each tubs 17, and the position of an air blasting 

process. 

[0025] If it is in the washing station of such composition and is shown in the position of an air blasting 
process, the washed object 8, i.e., the base, which finished each the 1st, the 2nd, and 3rd rinsing after 
washing An articulated robot 15 starts an operation and an air jet hole 14 receives each base 8. As 
drawing 3 showed, it shows around in each spot position of the tapped hole 11 taught beforehand and a 
step 12, respectively, and simultaneously, when an air jet hole 14 is guided in each spot position, an air 
supply valve is controlled by open. 

[0026] Therefore, to each base 8 after a rinse, the waterdrop which the air from an air jet hole 14 was 
sprayed with vigor sufficient in spot on the tapped hole 11 and the step 12, and had collected on the 
tapped hole 11 and the step 12 after the rinse will be around blown away by blasting of air, the concave 
puddle which had become a neck conventionally will be canceled, and a ridge will be performed effectively. 
[0027] Thus, the base 8 where the ridge was performed is shown after that at each process of warm air 
Blois and a vacuum drying, and dryness of a washed object is performed. Since there is no ****** 0 f 
waterdrop in the front face of the base 8 which is a washed object at the time of this dryness, that is, a 
dryness load becomes very small, while being able to make small capacity required for warm air Blois and 
a vacuum drying and being able to reduce the heating capacity and ventilation capacity in the 1st and the 
2nd warm air Blois layers 5 and 6, shortening of the drying time is attained. 

[0028] As mentioned above, although the example of the washing station according to this invention was 
explained, various deformation or corrections are possible for this invention, without not being limited to 
these examples and deviating from the range of this invention 
[0023] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so an effect which 
is indicated below. Since the water stored in this step and crevice by having established the air blasting 
process which spouts the compressed air in spot towards the step and crevice of a washed object between 
a rinsing process and a blow process by the air jet hole of the hand section of an articulated robot can be 
eliminated compulsorily and it can drain off water from it, while being able to reduce the dryness capacity 
in a subsequent blow process and a subsequent dryness process, shortening of the drying time can be 
attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is explanatory drawing of a washing process showing the 1st example of the washing 
station of this invention. 

[Drawing 2] It is the perspective diagram of the articulated robot used by the washing station of drawing 

[Drawi ng 3] It is the perspective diagram of the base for hard disk drive units applied as a washed object 
by the washing station of drawing 1 . 

I Drawing 4] It is explanatory drawing of a washing process showing the conventional washing station. 
[ Drawing 5| It is the perspective diagram of the base for hard disk drive units used as a washed object by 
the washing station of drawing 4 . 

[Drawing 6l It is the front view of the washing cage which held the base of drawing 4 . 
[Drawing JZl It is the side elevation of drawing 6 . 
[Description of Notations] 
8 Base 

II Tapped Hole 

12 Step 

13 Hand Section 

14 Air Jet Hole 

15 Articulated Robot 
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